A TOPSIS Based Cluster Head Selection for Wireless Sensor Network  by Hamzeloei, Fahimeh & Dermany, Mohammad Khalily
 Procedia Computer Science  98 ( 2016 )  8 – 15 
1877-0509 © 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Program Chairs
doi: 10.1016/j.procs.2016.09.005 
ScienceDirect





a Young Researchers and Elite Club, Khomein Branch, Islamic Azad University, Khomein, Iran






QHWZRUN ,Q WKLV SDSHUZH XVH DPXOWLFULWHULD GHFLVLRQPDNLQJPHWKRG IRU VHOHFWLQJ&+ZLWK UHJDUG WR WKH IRXU FULWHULD WKH
UHVLGXDO HQHUJ\ WKHQXPEHURI QHLJKERUV WKHGLVWDQFHEHORZ WKHEDVH VWDWLRQ DQG WKH WUDQVPLVVLRQ UDQJH IRU HDFKQRGH7KLV











2QHRI WKHPDMRU OLPLWDWLRQVRI:61V LV WKHHQHUJ\VRXUFH LQ WKHQRGHV6RRIWHQYDULRXV WHFKQLTXHV VXFKDV





© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Program Chairs




FULWHULD IRU VHOHFWLQJ&+V ,Q WKH EHVW NQRZOHGJH RI DXWKRUV H[FHSW LQ WKDW<LQ HW DO SURSRVHG D&+ VHOHFWLRQ
DOJRULWKP WKDW XWLOL]HV$+3 WKHPRVW UHVHDUFKHV LQ&+ VHOHFWLRQ FRQVLGHURQHRU WZRSDUDPHWHUV7KLV DOJRULWKP
LQFUHDVHG QHWZRUN OLIHWLPH VLJQLILFDQWO\ EXW WKLV PHWKRG KDV EHHQ RYHUKHDG EHFDXVH RI VHQGLQJ PHVVDJHV WR DOO













'HFLVLRQ PDNLQJ LV DOZD\V DQ LPSRUWDQW LVVXH LQ DOO VFLHQWLILF ILHOGV 1RZDGD\V XWLOL]LQJ LQWHUGLVFLSOLQDU\
PHWKRGV LQFUHDVHV 8WLOL]H VROYLQJ PHWKRGV RI 0&'0 PRGHOV KDYH XVHG LQ YDULRXV GLVFLSOLQHV WR ILQG D EHWWHU
DOWHUQDWLYHWKDQRWKHUDYDLODEOHDOWHUQDWLYHV)RUH[DPSOH LQDFDVHRIXVLQJPXOWLFULWHULDGHFLVLRQIRUDQDO\VLVRI
PHGLFDOLPDJHVKDVEHHQVHHQ6RIDUQXPHURXVPHWKRGVIRUFOXVWHULQJ:61VDUHSURSRVHGWKDWVRPHRIWKHPDUH
QRWHG LQ$OVR KHXULVWLFPHWKRGV IRU FOXVWHULQJ DUH XVHG LQ WKHVHQHWZRUNV IRU H[DPSOHZH FDQPHQWLRQ
3UHVHQWHGFOXVWHULQJDOJRULWKPVDUHRIWHQGLYLGHGLQWRWZRFDWHJRULHVVWDWLFDQGG\QDPLF,QVWDWLFDSSURDFKHV&+LV
QRWFKDQJHGGXULQJWKHSHULRGRIFOXVWHULQJ7KHVHPHWKRGVKDYHEHHQGHVFULEHGLQ
+RZHYHU LQ WKH G\QDPLFZD\V VLPLODU WR SURSRVHGPHWKRG&+QRGHV SHULRGLFDOO\ DUH FKDQJHG$PRQJVW WKH
G\QDPLFFOXVWHULQJPHWKRGV LWFDQEHPHQWLRQHG WR(QHUJ\(IILFLHQW&OXVWHULQJ6FKHPH((&6 WKDW LVDPXOWL
FULWHULDDSSURDFKWKDWIRUVHOHFWLRQWKH&+LWXVHVWKUHHFULWHULDUHVLGXDOHQHUJ\WKHGLVWDQFHEHWZHHQ&+QRGHVDQG
WKHGLVWDQFHEHWZHHQ WKH&+DQG WKHEDVHVWDWLRQ7KLVPHWKRGZDVWHGHQHUJ\E\VHQGLQJDPHVVDJH WRDOOQRGHV
7KLVPHWKRGKDVEHHQDPHQGHGE\0XOWLFULWHULRQ2SWLPL]DWLRQWHFKQLTXHIRU(QHUJ\HIILFLHQW&OXVWHUIRUPDWLRQLQ
ZLUHOHVV 6HQVRU QHWZRUNV 02(6& WKDW RQO\ RIIHUV D PXOWLFULWHULD RSWLPL]DWLRQ WR IRUP FOXVWHUV $OJRULWKP
(QHUJ\ (IILFLHQW 8QHTXDO &OXVWHULQJ ((8& WKLV PHWKRG LV VLPLODU WR ((&6 DOJRULWKP ,Q DGGLWLRQ HDFK QRGH
QHHGVWRJOREDOLQIRUPDWLRQVXFKDVORFDWLRQDQGGLVWDQFHRIWKHQRGH
VVLQN7KHDOJRULWKPWULHVWRSURORQJWKHOLIHRI
WKHQHWZRUNDQGEDODQFH ORDGVEHWZHHQQRGHV7KLVDOJRULWKP VROYHV WKHH[FLWHGSRVLWLRQSUREOHP&OXVWHU VL]H LV
SURSRUWLRQDOWRWKHGLVWDQFHRIWKHEDVHVWDWLRQ%XWWKHLQWHJUDWLRQRIDGGLWLRQDOGDWDDGGVWKHRYHUKHDGVHQVRUQRGHV
HVSHFLDOO\ IRU PXOWLKRS VHQVRU QHWZRUNV $QRWKHU PHWKRG LV +\EULG (QHUJ\(IILFLHQW 'LVWULEXWHG FOXVWHULQJ
DOJRULWKP+((',WXVHVWZRFULWHULDWKHDPRXQWRIUHVLGXDOHQHUJ\DQGQXPEHURIQHLJKERUVWRFKRRVHWKH&+









DQG QRGH¶V HQHUJ\ UHPDLQLQJ ,Q WKLV ZD\ LW LV SURYHG WKDW WKH OLIHWLPH RI WKH QHWZRUN LQFUHDVHG VLJQLILFDQWO\





ERWK HQHUJ\ FRQVXPSWLRQ DQG PD[LPXPLQIRUPDWLRQ IORZ 1RWH PD[LPXP PXOWLFDVWLQIRUPDWLRQIORZ FDQ EH
REWDLQHGE\QHWZRUNFRGLQJDSSURDFK.KDOLO\HWDOSURSRVHGDMRLQWRSWLPDOGHVLJQRIWRSRORJ\FRQWURODQGQHWZRUN
FRGLQJ LQ 7KH\ IRUPXODWHG WKH SUREOHPRI WRSRORJ\ FRQWURO LQ QHWZRUNFRGLQJEDVHGPXOWLFDVW:61ZLWK WKH
GHOD\ DQG UHOLDELOLW\ FRQVWUDLQWV DV D QRQFRQYH[PL[HGLQWHJHUQRQOLQHDURSWLPL]DWLRQ SUREOHP WKDW ZDV QDPHG
275$ )RU REWDLQLQJ DQ RSWLPDO VROXWLRQ RI 275$ WKHUH LV QR SRO\QRPLDOWLPH DOJRULWKP DQG LW LV 13KDUG
SUREOHP
3URSRVHGDOJRULWKPE\7236,6
1XPEHURI RSWLPDO FOXVWHU LV FDOFXODWHGE\ D UHODWLRQVKLS ,W FRQWLQXHVZLWK D GHQVLW\ RI QRGHV DQGZKLOH WKH
QRGHVEHJLQWRGLHRQFHDQGVPDOOHUFOXVWHUVDUHFRPELQHGZLWKODUJHUFOXVWHUV%DVHVWDWLRQLVWKHQRGHWKDWFROOHFWV
GDWDIURPDOO&+DQGKDVQROLPLWDWLRQRQHQHUJ\$VLPSOHGLVVLSDWLRQUDGLRHQHUJ\PRGHOWRWUDQVPLWDPHVVDJH
ZLWK k ELWVE\DGLVWDQFH d KDVEHHQXVHG WRUHDFKDQDFFHSWDEOHUDWLRRIVLJQDO WRQRLVH&RQVXPHGHQHUJ\ IRU
WUDQVPLVVLRQLVJLYHQE\IROORZLQJHTXDWLRQ

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dkEkE mpelecTX 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FRQVXPHGHQHUJ\ LQ WKHDPSOLILHUDQGGHSHQGVRQ WKHDPSOLILHUPRGHODQG HH mpfsd   &RQVXPHGHQHUJ\RI
WLPHRIILQDOUHFHSWLRQLVDVIROORZHG

EkE elecRX   

,Q HYHU\ SHULRG GHFLVLRQ PDNLQJ LV YHU\ LPSRUWDQW IRU WKH QXPEHU RI FOXVWHUV WKDW DUH LQ WKH UHJLRQ IRU
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$V UHJDUG WR DFFRPSOLVK UDQNLQJ LQ WKH QH[W VWHS ZH VHOHFW WKH QRGHV ZLWK KLJKHU UDQN DV &+ LQ WKH RSWLPDO
QXPEHU
$IWHU GHWHUPLQDWLRQ RI WKH &+V WKH &+V VHQG DQ DGYHUWLVHPHQWPHVVDJH RYHU WKH QHWZRUN WR DQQRXQFH WKHLU
SUHVHQFHDV&+RIWKHQHWZRUN1RZHDFKQRGHPHDVXUHVLWVGLVWDQFHIURPVHOHFWHG&+V1RGHVDWWDFKWRWKH&+
WKDWKDVWKHVKRUWHVWGLVWDQFHIURPLWDQGVHQGVDPHVVDJHWRWKHQHDUHVW&+,IWKHGLVWDQFHEHWZHHQQRGHVDQG&+LV
IXUWKHU IURP GLVWDQFH IURP WKH EDVH VWDWLRQ WKLV QRGH GLUHFWO\ FRPPXQLFDWHV ZLWK WKH EDVH VWDWLRQ RWKHUZLVH
FRQQHFWVWRWKHFOXVWHUZLWKQHDUHVW(XFOLGLDQGLVWDQFH$VDUHVXOWFOXVWHUVDUH IRUPHGLQWKLVZD\1RGHVDUHUH
FOXVWHULQJ EDVHG RQ GLVWDQFH IURP WKH VHOHFWHG &+ &+ DOORFDWHG D WLPH LQWHUYDO WR HDFK PHPEHU¶V QRGH DIWHU
UHFHLYLQJ DOO &+ FRQQHFWLRQ PHVVDJHV IURP DOO QRGHV (DFK &+ LV DQ DJHQW ZKR UHFHLYLQJ GDWD IURP DOO WKH
PHPEHUV:KHQD&+UHFHLYHGDGDWDIUDPHIURPDOOPHPEHUVDIWHULQWHJUDWLRQRIWKHGDWDVHQGVWKHPWRWKHEDVH
VWDWLRQ:KHQRWKHUJURXSPHPEHUVFDQJRLQWRVOHHSPRGHDWDQ\WLPH WKH&+PXVWEHUHPDLQHGLQDFWLYHPRGH






14   Fahimeh Hamzeloei and Mohammad Khalily Dermany /  Procedia Computer Science  98 ( 2016 )  8 – 15 
6LPXODWLRQ5HVXOW
7KHVLPXODWLRQKDVEHHQDFFRPSOLVKHGLQ0$7/$%VRIWZDUH$QHWZRUNPRGHOVLPLODUWRKDVEHHQXVHG7DEOH
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VWDWLRQDQG WKH WUDQVPLVVLRQ UDQJH7KH VLPXODWLRQ UHVXOWV VKRZHG WKDW WKHSURSRVHGDOJRULWKP LPSURYHGQHWZRUN
OLIHWLPHFRPSDUHWR/($&+DQG$+3)RUIXWXUHZRUNVZLWKDGGLQJWKHQXPEHURIFULWHULDIRUHDFKQRGHQHWZRUN
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